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" make lechoolOg)' integratoon tr-IOP educalional priority in tho next docade. Failure 10 <10 SO is to put oor nabon at risk 01 losing tile economic, political, .nd socoilileadership position thai ~ has held in !he las! C80IUry money are a few ,,,,,,,,,ns wI1i«1 ClIO De .ft,buted to ocr cu,· ront Slatn o f "l~·"'leg'St.an ""'00, '
Ftndamental y. lac!< oI,y$l$l1atic teclvloio9y~nteg ration in
Amer.can education ca n De 8ltributoo to &ducators' failure to uoo..rstond the impact fhat lechnOlOgy nas had '" society over the last few cIec.clas. Edc.-cntional kledars al all le_e ls have fa il ed to see the emerg ing t6cl1nolog ies as a socond (}Ider cha ngo referred to by La rry Cuban (1992) , In ellSer>ee, the 6rrK1fgi"9 tectrnol"llies in b..sinees. medicine. ""I'\8ry, agncuI.
l ure. entl!1"iainmoo1. ",,;gOon, elC. have th~nged the way we r;orrmur.,lIe. wor1<. play, an:! make al"'r>g in society. Studen1S . One can safely argue that !he las! sedOr 01 w::.eIy thaI remalns "'RW'Irecr and undl8Ilged" oS jlIJltoc ec1.ocal.an.
WMreAre We?
The hem" eTlo~s ot ClJ rrOCUU>1·techo"lOlo\n' lnl"9ration tal<· i"9 place loday in sclloois throogttoot (he U. ...-.:r secondary schools over !he past ten year,; , but tedloology remaU'lS a ClJrrirulum -add OIl" to a cur"'cu(um aI,ead)" ove, · loaded ... ,ttl ptbIic agendas.
What Are th e Ri g ht auesti ons?
C urriculum ·lechooiogy integ ration Is complex, The com· pleXity lies in asking th6 righl ClUEIstion &-llOl oocessarily ask· "'9 easy questions. The greatest p<'obIe-m school integrat"'" ~ technokl gy has boon It>e inab iltly 10 as.l< lhe rlQ~t quest""" lIi>ooJt co",",rel>erl$ive lecl'lnOlOgy inl&gralOon. To ul"Kler!;taoo lhe nature ot l he problem Bod 10 uk lhe "ghl queslOons.
ochooIs musL underSlaod 1fIe varOoUS b,"ners that blodc ell",,· (B urrus, 1993) .
Fail ure to cml:>race all of 100 emerg ing lechnologies has caused major problems fOf tOOss school districts and sites who are wOfking on lechnology integ ration. Many people do not see the com puter as anythir>g more than an electron" ty""writer wh"h only requires spe<;iali~e<l ski. training ill word processing , spr.ad stlee1s, and databases. As a consequence, lechr"Ioiogy is seen as an "add on" to the existing curriculum Cor-rvare the frequent!)' heard questioo to the rtghl question lhat techoology leaders shoukj 00 as king Frequently Heard Question: How do Ut"" ld computers be iIlte<;lrated into the existi ng curricu lum?
Right Questiorr: How shoukj emergi ng t echnologic s be iIlte<;l<aled into an integrated, aut hentic curricu lum?
Barrier #2: Failuffi to develop a vision of />ow technology shoukJ 00 used in ali aspects ot teaching and leamil>g. Many ooco:;aliono l leaders have tailed to come to grips with lhe basic ~e 01 tech nology in teaching and in lea rni r>g . Developing an understand ing of t he power and potent ial of lec hnology in teaching and learni ng must prece<le a~ aspects of curr;.: ulumtechnology integ ratio n (See Bailey & lum ley , 1994). Three ima rre lated , major questions need to be asked abo ut usi ng techrx>logy when devel oping a vis ioo abo ut l echnol ogy as a teach ing-Iearni r>g 1001:
1. Shotild loclmology 00 used as an aid 10 tO$Cl>mg and leamifJ{/' By this questLon, we are ask ing Or impl;ing that tecooology can 00 used as enr>chrY\Oflt Q( reme<lia· tlon to ""r existing curr>culum? Vlewod in th is fashkln, techno k:>gy is a tool fOf onhancing the existing curr" ulu m (i .e. oo ly doing what we have been doing---<)n ly ootter or more efficie<1t1y with techrx>fogy).
Should technology be
IJught as a subject? By this question. we are asking whether technology sho<Jkj be seen as a subject in itself (i.e tec hnology as a pan at th o curricul um that exists aloog side the existing academic curriculum) as well as a too l used to learn the curricu"""? The current Tect".->;)fogy Preparatioo movements can be viewed as techrtology-as-subject wh"h is offeroct with the regular academic curlieulum 3. Should technology be used as empowerment 1001 in teadling and /eaminif/ By asking this last questi<Jn, we are implY;r>g that tectv\ology is a 100 that stC'dents uM to learn" rather than a too that "teachers use to place info rm atioo in studeflts' heads: Equally impo rtont, this ql!eStion implies thallec hnology can be used 10 tra",,· !Ofm the very nature 01 teaching am learning-le8cher-as-guide Vlflile stud8n! become .
• primary conSumer and creator eX illformation Failure to dever,,!, a clear viSK!n for the use 01 technology in teachir>g and learning mea ns avokjing th e righl questionwhat shou ld technolo gy be used for? T he i~abil it y at eoocatK!nal leade rs to ask lhe righl questio n aoo ut the ro le 01 technolog y has led to wid e sp read retreat 01 using of tecmology-as-aid-a tool to O<V'Iar.:;e current practice.
C<>m pare the frequent!}' hea rd question to the right questioo lllat technok:>gy leaders shoukj be aski"9 :
Frequen tly Heard Question: How 00 we integrale computers iIlto th a existing curriculu m?
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RighlQuestioo; How do we devel"!' a vision of ma,imi: ing the potenti al of technology before we focus 00 integrating lech_ rKlIogy iIlto the cun" ulum ?
Barner #3: Failure 10 prepare and implement distriet and site technology plans as prerequisites 10 any curriculumtechoo/ogy integratioo activities. A tech<>ology plan must 00 lhe l oundal ion of cu rriculum tech oo logy in le gratoo n elforts. The miss"ln, policies, and pr;c.ities have to be in place befOfe educato rs tirlkef wilh the -oow and where-of curliewm intog ration (See Lum ley & Bailey, 1(93) . If the &ChooI distrid and sitos do not koow where they are headed with tectv>ology, any kind 01 curr" ulum -technokogy integ ration effort wil l soom sco:;cessful.
Fa ilure Ie develop comprchensivo technolOgy plans leads to aulomalion 01 past practices-<lt best. At worst , lack of tech · nokJgy plan ni ng leads 10 a per""l""tioo 01 past teaching and lea rn ing stratogios ..ithout the use 01 technology.
Compare th e frequently heard question to the rglt quest.;.n that tOGhnokogy leaders shoul d be asking:
Frequenlly Heard Questiorr. How do we integ rate lechnoiolly fnto the current curricul um?
Right Question: What kfnd of lechn ology pla n do we need to have in place be/ore we engage in ser ious curricu lumtechoology integrat",n efforts?
Barrier #4: Faiture to aesign ana implement a technology stall develO;Jment program as a prerequisite 10 cumculumtechnology integration activities. Once a techl"1<l logy plan is ~s tabl ished and mon il Oted on a reg Ula r baSiS, the seco nd majOf priority must be implementing a technol ogy stalf deve lopment program (See Ba iley & Luml ey, 1994). However, the techoology staff develo pme nt program must go beyo nd any ex isti ng st aff de ve lopmen l program( s) norma lly f ound in schools and school diSUds. A techrioiolly staff dovelopmrml prog ram t arget s all p layers in t he sc hoo l dis t ri ct as panicipanlS---f>::Jt just leachers. Th e technology staff oov,"opme nt prog ram prov,des th e "b ig poct ure-IQ ~veryo~e who impacts student learn ing-teac hers, administrators, boa rd members, and suppo rt staff .
The technolo:>gy staff dev,"o;.pment plan goes beyonct computer sk~1 trai ning such as word processir>g, spreadsheets, and data bases . It focuses o;.n al the emerging technologies and !>ow they transfoxm the teachi ng·learning process. In addition. the tochnology stoff deveklpment plan must avoid the pitfalls 01 conventiooal slaft development prog rams: ( I ) "one style fits al,. (2) -OM shot-efforts with no Of i mited tol ow-lhrough. and (3) new infOfmation \";Ihout demooslratio;.n. fH"act>ce, feedback, and coaching (Joyce am Showers. 1988) . UnfMunately. lew comprehensive technology staff develofH"'1ent programs are prereq uisites to curric ulum-technokogy integratioo effOflS.
Compare the frequool!)' heard question to lhe rigll questioo that tochoology leaders Ut",,!d 00 asking :
Frequently Heard Ouestioo: How do we integrate technok:>gy staff deveq::.ne nt to impa<;llhe current curricu lu m?
Righi Ouestion: Wh at kind of techoology staff deve lopme nt program should we develop and implement which win help us determ ine appr"!'riate strategies fOf integrating technok:>gy into the curriculum?
Barrier #6: &remg technology intagratian from "tr8ditiorur curriculum leaoorship perspective Trad itional curriculum beliefs vi ew compute rs ox technology as new skills to be ta ught-"added on" 10 the e,istir>g curriculum. Th is c urric ulum loa d c r s~ip s tanc~ embraces the concept lhat student ootcomos can 00 identified, isoIatect. and "plugged in" a =P<l and sequ,",ce chart. "A(\(!ing on' to too e<iSling curricul um but not necessarily chang ir>g the curriculum becomes lhe l ead~rship pr;c.ity.
The _ro"'ll (echoolQgles "low schools 10 depart !rom tradib::l<l;ll..;ow, o t CU'OCUIum . H currioJlum is a pro<:e'SS ralhe< tnan diSo:fQt& outcome& , student s will en!l<l[l$ in "utl""n,;'; q uesti ons (i,e. meanll'gfu l, st imulat" '9. relevan The emerging t\lChllOlOgOes allow us 10 v; ..... cumculum as r>eW inloona!oQn "VItw oooid be" arid 1 ust-in-ti me" inlOflMt"" when Sol ving problems as "PJ,lOSed to coll ectin 9 and stOting InlormatiO<1 IC<" obsc ure reasoo s. in/o rmation. Ad l'OCales of inl orma!iC<"l li!eracy recog ni ze Ihat information is dOubling ev"')' two!O l hree yea rs. Fin(Ir-ng. using er.dior crealing new informalion is and wil be trle norm: CO<"I' lrasbng with me"ooriu '\I and regu'gotatong nIormation loo.nd in I$Xlbooks. The lverege studenf w. encoun!ef iTlOf$ intonna· tion in their 10rm~1 Pre·K-ll! &<:t1oOOI npeneoce thln!t>o" g'~ndpalent$ wefe e xposed !o in • lifet;me . It is no Ion9"f pass;b\e for a $IlIdent 10 \ea rn e ll !he)' need to know in &ct!oo l.
TM expo nential Incre ase in info rmation reQuifes mo re than memorization-it requores the &blli!y IQ sort aoo s~t ir>IorIMtion 10 lind soIuIoont 10 complex """,lions. II requirH students 10 be nofmato:)l'lli1erat". Info",,,uion ""racy wil define successlui. pmductive Cr1Iunstip '" !he 21$1 oenIU'Y_ Compare me l reqoenlly he~fd questroo 10 me right question that tecMMIogy leaders would be askin g:
Fmqu" "lly I-iu rd Q U<lSlion: How shou ld w e Inlegrate !echr">O iog)' into"'" c .... re nt "" rlclAum?
RighlOu<lsliorr. How can lechnok>gy help US leach both baSIC I~e .a cy at well as in/ormalion hleracy in !t>o school curriculton?
Barrief IS F8ilufe 10 unrJerslRnd tilat emefglng Iec/)· no/ogles reprcsltflt tll8 most compfel>9nsive, valuable $;)1 of curriculum material!' ever Bvailabll;r to humankind. Ironi"" I~.
much 0/ II>e _att curriculum feSOfYOir remains umar>Pe<l by !<IaChefS at slud<ln1s More cufTic:ulum mate<ials afe a""ilable Mctro""c~11y outside school w alls !han will ""ef be /oufld insid<! school wah . Textboo\<s are no lC<"Ig'" the toI<I90UfCe 0' even maj or IOUlee of kMwl edg e , M uch 01 the e nt; .e " Pre.K_12 cull'il::oAm II based C<"I 1$ . 1booI< materials wild> are OVI 01 date ~ as th<Iy ate pnntOO.
C<>mpa re !he If8QUentl~ ooard """'""" to too figt'U QUIIS' l ion that techn ology leaoors slXluld 00 askir>g:
Frequently Heard Ouestion: How shou ld we inlegra!e lec/"noIOgy into our curr9r1t cutriculum?
RIghI Ouest>orr; How do we ule technology 10 fedefine cu,ncuium materials--boll> the II"I/onnabC<"l and !he ioc8tO:;1rr 01 is much morti trlan ptint info rmation or cor>cef)! UI"I(!e'6IaM-i"llS-~ OOcomes VISual meracy. In Marshall Mcluhan·like
WOtds. "Gutenberg made us 'sa!l8<1 but !he eme'ging lechnoiogNlS have made us auIhofs. ptOdllC<lr$. ditec1Oll. ac1Ofli.
.nd artists: we must facilitate mual literacy as well as te. t ~!efOO)'; n stud",,! lfIaming, C~re tM ff&q\lllnt~ hea rd qU<l sto:)l'l 10 th e rig ht que.· !ion that tecl"w""oolO\l)' I(tltde rs sIlould be asko;g; Frequently Ht*,ud Oueslicn: Hew Should we integ,ate li'CI>noIogy in10 our current curriclU'n?
Righi OUeSI1OfI H .... can "'" recIefine our curriculum by including all SOUfCes 0/ in!ormet ..... includIng audIO. video. "' .... *'s----<"lOt jusl pm materials.
Barrl~r II , ,' Fai/uf9 10 Integrate r9Chnology into besic IHrning prCJCess-bofl> OUlside SlId in&idfJ Itoe c/aS!J.roOm, Fat rnany """""lorS. !t>o computer 1111) has bee<l lhe answe, to lntegrato"lQ technology inIo the cufTiculum. The pIly!olCSl plaCemenI 01 comp"",," IIIbI in schooI$ has been the solutIOn ID tile p,obIam 0/ iIldvIOiogy (compute<) 80C<1S11 as W<lIt 1I hOW to imparl comp ute r krlO'M 8dge . The a nswe r of compU!ef 1-/10 or 1&eMoI C>fjy La~ is an answe r to a woll-mearW>;J b<J1 Wfong qoos· tion' wt.erti do ~ place ~te'l?
Te<hnology i& more lhan word prcr::eGSrIQ. Sflf&ildshee~ !Ia18Dese skillS. TecMoIC!/Y is both the IooIs tor learn'ng ttle cUfriculum p lu s lIIe source 0/ cufTic:ulum malenals themselves.
(;(Ud )'00 imagone If'l'ng 10 teach a child any S<tI!e<:I ... thou! prOYlding p~ Of ~iIs? Could you imag ine l " ling a chilj.
